Water striders (Hemiptera, Gerromorpha) are common inhabitants of aquatic habitats throughout the world. More than 150 species representing five families have colonised the marine environment, chiefly coastal areas of tropical seas in habitats with a strong tidal influence. The Australian fauna of marine water striders is particularly diverse and species-rich, comprising about 30 species. The present paper deals with the marine Haloveliinae (Veliidae) of Australia, New Caledonia and southern New Guinea. They are classified in two genera, Xenobates Esaki and Halovelia Bergroth. Xenobates mangrove, ovatus, major and spinoides (Queensland), X. lansburyi and chinai (Northern Territory), and X. caudatus (southern Papua New Guinea) are described as new. X. myorensis (Lansbury), X. angulanus (Polhemus) and X. loyaltiensis (China) comb. nov. are redescribed. Descriptive notes are presented for the five species of Halovelia recorded from Australia. Keys to adults of all species are provided and their distributions mapped. Finally, we discuss the zoogeography and ecology of the marine Haloveliinae of Australia.
Introduction
More than 150 species of semiaquatic bugs (Hemiptera, Gerromorpha), representing five families, nine subfamilies, and 25 genera, inhabit the marine environment, chiefly coastal areas of tropical seas in habitats with a strong tidal influence (Andersen and Polhemus 1976; Andersen 1982) . The Australian fauna of marine water striders is particularly diverse and species-rich. Previously, we have revised the Australian species of sea skaters, genus Halobates Eschscholtz (Andersen and Weir 1994) , and of the marine genera Stenobates Esaki and Rheumatometroides Hungerford & Matsuda (Andersen and Weir 1998) , all belonging to the family Gerridae. Here, we present a taxonomic revision of the Australian species of marine Haloveliinae (Veliidae) which are classified in two genera, Xenobates Esaki and Halovelia Bergroth.
The first species of haloveliine water striders recorded from Australian waters was Halovelia maritima described by the Finnish hemipterist E. Bergroth (1893) from specimens collected by the British naturalist J. J. Walker on the small Cartier Island in the Timor Sea, about 250 km north-west of Australia. Additional species were described by China (1957) , Polhemus (1982) , Andersen (1989a) , and Lansbury (1989) while Marks (1971) and Polhemus (1982) reported on the biology of Australian species.
In the present paper, we define the genus Xenobates, redescribe three species and describe seven new species from Australia, New Caledonia and southern New Guinea. Halovelia was revised by Andersen (1989a Andersen ( , 1989b and we, therefore, restrict ourselves to an illustrated key and descriptive notes for the five Australian species.
Material and methods
The present study is based upon material borrowed from the institutions listed as repositories below. The identification of new material has been greatly facilitated by reference to specimens deposited in the Zoological Museum, University of Copenhagen. Other major collections, in particular those of the Natural History Museum, London, and the John T. Polhemus collection, Englewood, Colorado (now belonging to the National Museum of Natural History, Washington, D.C.), have been studied by the first author.
sclerites. Antennal segments 2 and 3 with short pilosity and a few longer hairs. Middle femora and tibia with short but distinct row of hairs along anterior margin.
Biology and ecology
Species belonging to the genus Xenobates are typical inhabitants of mangrove swamps where they occur singly or in groups amongst mangrove shoots and in tidal streams. We, therefore, suggest the trivial name mangrove bugs for these marine water striders. Very little is known about the biology of these insects. The present records for Australian Xenobates indicate that species may breed throughout most of the year. Adults and nymphs belonging to various instars are usually collected together and samples often contain more than one species (see below). Lansbury (1996) used mercury vapour light to attract X. solomonensis Lansbury and X. pilosellus Lansbury in Papua New Guinea, and often found these species in habitats where saline water and freshwater mingle. Esaki (1926) described this genus under the name Microbates, which was preoccupied (in Aves) and subsequently changed to Xenobates (Esaki 1927) . The genus was monotypic and the type species, X. seminulum (Esaki) , from New Guinea is peculiar in some characters, e.g. its tiny size, very distinct row of mesofemoral bristles, and trough-shaped female abdomen. This probably impeded later classifications of haloveliine water striders. Polhemus (1982: 7) described the subgenus Colpovelia stating that it was similar to Halovelia s.s, but without definite sclerotised comb on fore tibia. Lansbury (1989) described several new species of haloveliines, placing some of these in the genus Halovelia (including H. myorensis; see below), others in the genus Xenobates. Based upon a preliminary study of all described and many undescribed species, Andersen (1989a; 1992) pointed out that the few salient characters previously used to identify Xenobates were highly transitional and that a redefinition of the genus was needed.
Comments
Xenobates can be separated from Halovelia on the characters given in the key (above). The absence of a grasping comb on the male fore tibia and the protruding male genital segments are diagnostic characters for Xenobates. In addition, most species of Xenobates have extensive pale markings on the head and pronotum, and more or less extensive silvery pubescence which often forms definite spots on the mesonotum and the abdominal dorsum. The mesotibial hair fringe originally used (Esaki 1926) to define the genus has turned out to be quite variable among species, both in the relative length and colour of hairs.
At present, Xenobates contains 6 described species. In addition, the senior author has knowledge of about 20 undescribed species from India, Sri Lanka, Thailand, West Malaysia, Singapore, Borneo, the Philippines, Sulawesi, the Moluccas, and New Guinea. In the present study we treat 10 species from Australia, New Caledonia and southern New Guinea, seven of which are described as new.
Key to the species of Xenobates in Australia, New Caledonia and southern New Guinea 1. Male fore and hind femora distinctly more incrassate than middle femora (Figs 5253 Basal tumescence of male abdominal venter forming a spine before the depressed sterna 67 (Fig. 34 ). Female abdomen relatively long, with distinct lateral hair tufts anteriorly ( Basal tumescence of male abdominal venter forming a more or less distinct tubercle (Fig. 45) .
Paramere in dorso-lateral view (Fig. 46 Female abdomen broad, trough-shaped (Fig. 6 ), proctiger widened and strongly deflected (Figs 1314, pr) . Male abdominal venter distinctly depressed on sterna 67 (Fig. 8) Female hind femora slender, not as thick as middle femora (Fig. 19 ). Paramere as in Fig. 22 Mossman, CL1731, 17.viii.1983 41&, Daintree River, 13.xi.1969, T. Weir (ANIC); 13(, 7&, Deeral Landing, Lower Mulgrave River, CL1724, 15.viii.1983 32(, 33&, Saunders Beach near Townsville, mangrove stream, 23.vii.1976, L. Cheng (JTPC, ZMUC); 8(, 18&, Townsville estuary, CL1713, 12.viii.1983 (Fig. 1) . A large V-shaped spot on head and posterior half of pronotum in middle, yellowish brown. Thoracic and abdominal dorsum with fine, silvery pubescence which do not form definite spots. Antennae and legs light brown above; basal part of antennal segment 1, most of fore femur, all coxae and trochanters, and femora beneath, yellowish. Ventral surface chiefly dark brown; head and acetabula, abdominal venter in middle and genital segments of male usually light brownish, posterior abdominal venter and genital segments of female usually yellowish.
Male structure. Body fusiform (Fig. 2) , length 1.9× greatest width across thorax (1.60: 0.85). Head. Length 0.6x width across eyes (0.34: 0.53); eye width 0.3× width of head between eyes (0.10: 0.33). Antennae about 0.55× total length of insect (0.90: 1.60); relative lengths of antennal segments 14: 0.25: 0.18: 0.23: 0.25; segment 2 shorter than segment 3; segment 4 as thick as segment 1 (0.04); antennal segments with short pilosity and a few longer hairs. Legs. Relative lengths of leg segments (femur: tibia: tarsus): fore leg: 0.53: 0.43: 0.19; middle leg: 1.39: 1.14: 0.80; and hind leg: 0.71: 0.51: 0.21; fore femur width 0.08; fore tibia with a row of short spinous hairs on inner margin before apex (Fig. 3) ; middle femur almost 0.9x total length of insect, proximally thickened and with a row of long, bristle-like hairs along anterior margin (Fig. 4) , each hair being slightly shorter than greatest width of femur (0.09); a similar row of shorter hairs on middle tibia and tarsus; relative lengths of middle tarsal segments 12: 0.50: 0.33; hind femur (0.10) slightly thicker than middle femur. Abdomen. Broad at base, tapering posteriorly; abdominal sterna 67 distinctly depressed on each side (Fig. 8) , forming a more or less distinct median tumescence. Genital segments large (Fig. 9) , segment 8 produced on dorsal hind margin; parameres falciform and relatively long, crossing each other dorsal to genital segments; blade of each paramere (Fig. 10 ) slightly curved in lateral view, distal part curved mesad; apex faintly hook-shaped, pointed. Vesical armature as illustrated (Figs 1112) .
Female structure. Body broadly oval (Fig. 6 ), length about 1.8× greatest width across thorax (1.75: 0.95) . Head. As in male; antennae about 0.5× total length of insect (0.90: 1.75), with the same kind of pilosity as in male; length of antennal segments (14): 0.26: 0.18: 0.21: 0.25. Thorax. Convex above; posterior mesonotum and metanotum strongly depressed except in middle, with short pubescence. Legs. Relative lengths of segments (femur: tibia: tarsus): fore leg: 0.56: 0.43: 0.20; middle leg: 1.49: 1.19: 0.88; hind leg: 0.70: 0.52: 0.24; middle femur 0.85× total length; hind femur more slender than in male. Abdomen. Very broad, only slightly tapering in width to shortly before apex; abdominal tergum distinctly depressed, almost trough-shaped; connexiva broad, almost vertically raised; each with a well marked edge which is abruptly turned mesad and distinctly raised at the level of tergum 7; abdominal end furnished with long hairs; sternum 7 distinctly produced in middle. Tergum 8 relatively long; proctiger very broad and strongly deflected (Fig. 13) , almost completely covering gonocoxae (Fig. 14) .
Variation. Measurements, see Table 1 . The colouration seems to vary between localities. Specimens from Horn Island have darker legs than those from the more southern localities, and the female abdominal venter and genital segments are dark brownish instead of yellowish.
Distribution and habitat
Distributed along the coast of Queensland, from Townsville in the south to Horn Island in the north (see map, Fig. 18 ). Adults collected in MayAugust and November, nymphs in June. Inhabits mangroves and mangrove streams. Xenobates mangrove, habitus of apterous & paratype (length 1.75 mm) from Townsville, Queensland.
Figs 25. Xenobates mangrove, structure of apterous (: 2, dorsal structure; appendages of right side omitted; 3, left fore leg; 4, base of left middle femur; 5, ventral structure; appendages of right side omitted. an, antenna; cx, coxa; ev, evaporative groove; fe, femur; ms, mesosternum; mt, metasternum; ps, prosternum; ro, rostrum; s7, s8, sternum 7 and 8; so, scent orifice; ta, tarsus; ti, tibia.
Figs 67. Xenobates mangrove, structure of apterous &: 6, dorsal structure; appendages of right side omitted; 7, lateral view of head; antenna removed. he, head; mn, mesonotum; pn, pronotum; ro, rostrum.
Comments
The specific name is a noun in apposition, indicating the preferred type of habitat of the species. X. mangrove, sp. nov. is recognised by the dark colouration of both sexes, the male abdominal venter being distinctly depressed on sterna 67, the very broad, trough-shaped female abdomen, and the greatly widened and strongly deflected proctiger of female.
Xenobates myorensis (Lansbury) Colour. Chiefly dark brown or black above. A large U-shaped spot on head and posterior half or two thirds of pronotum in middle, yellowish brown. Thoracic and abdominal dorsum with fine, silvery pubescence which is more dense behind eyes on basal abdominal terga. Antennae and legs brownish above; basal part of antennal segment 1, most of fore femur, all coxae and trochanters, and femora beneath, yellowish. Ventral surface chiefly dark brown or black; head and acetabula yellowish; genital segments of both male and female usually light brown.
Male structure. Body fusiform, length about 2.0× greatest width across thorax (1.62: 0.80 
Distribution and habitat
Distributed along the coast of Queensland, from Stradbroke Islands near Brisbane in the South to Jardine River in the North (see map, Fig. 23 ). Adults collected in February, May, JuneAugust, and November, nymphs in May and November. Lansbury (1989: 99) characterises the habitat of X. myorensis as follows: Collected from mangrove swamp, water shallow about 12 cms deep. The bugs occurring singly amongst mangrove shoots, their cryptic coloration making them difficult to see on the greyish-black ooze of the swamp.
Comments
Xenobates myorensis was described by Lansbury (1989) from Myora, Stradbroke Islands, near Brisbane. The original description is excellent and well illustrated and constitutes together with our examination of the types (in UMO) the basis for recognising this species. It is easily separated from X. mangrove, sp. nov. by the unmodified male abdominal venter, the different shape of the male parameres, the unmodified female thoracic and abdominal dorsum, and the narrow and only slightly deflected proctiger of female. Colour. Chiefly dark brown or black above. A large U-shaped spot on head and posterior half or one third of pronotum in middle, brownish yellow. Thoracic and abdominal dorsum with fine, silvery pubescence which is slightly more dense on abdominal terga. Antennae and legs pale brownish; basal part of antennal segment 1, most of fore femur, all coxae and trochanters, and middle and hind femora beneath, yellowish. Ventral surface chiefly brownish; head, prosternum, and acetabula yellowish; genital segments of both male and female usually light brown.
Male structure. Body fusiform, length 1.9× greatest width across thorax ( Abdomen. Broad at base, tapering posteriorly; abdominal venter not modified except that sternum 7 is slightly depressed. Genital segments relatively small, segment 8 produced on dorsal hind margin; parameres falciform and relatively short; blade of each paramere (Fig. 27 ) stout and almost straight in lateral view, distal part curved mesad, apex pointed.
Female structure. Body oval (Fig. 24 ), length about 1.75× greatest width across thorax (1.65: 0.94). Head. As in male; antennae about 0.5× total length of insect (0.89: 1.65), with the same kind of pilosity as in male; length of antennal segments (14) 4; connexiva broad, obliquely raised; abdominal end furnished with long hairs; sternum 7 not produced in middle. Tergum 8 relatively long; proctiger not widened, slightly deflected, gonocoxae partly exposed.
Variation. Measurements, see Table 1 .
Distribution and habitat
Only known from a few localities in northern Queensland (see map, Fig. 32 ) where the species was collected amongst mangroves in tidal rivers.
Comments
Xenobates ovatus, sp. nov. is one of the smallest of the Australian Xenobates species. Named for the shape of the female (ovatus, egg-shaped) which, apart from its size, also separates the species from its closest relatives, X. myorensis and the following two new species (see below).
Xenobates lansburyi, sp. nov. Colour. Chiefly dark brown or black above (Fig. 28) . A large U-shaped spot on head and posterior two thirds of pronotum in middle, brownish yellow. Thoracic and abdominal dorsum with fine, silvery pubescence which is more dense on abdominal terga. Antennae and legs brownish yellow; basal part of antennal segment 1 and all coxae and trochanters, yellowish; femora darker beneath. Ventral surface chiefly dark brownish; head, prosternum, and acetabula yellowish; genital segments of both male and female usually light brown.
Male structure. Body fusiform ( 24; fore femur width 0.09; fore tibia with a row of short spinous hairs on inner margin before apex; middle femur about 0.9× total length of insect, proximally thickened and with a row of bristle-like, pale hairs along anterior margin, each hair being slightly shorter than greatest width of femur (0.11); a similar row of much shorter hairs on middle tibia and tarsus; relative lengths of middle tarsal segments 12: 0.48: 0.34; hind femur thickened, as thick as middle femur (0.10), distinctly narrower towards apex. Abdomen. Broad at base, tapering posteriorly; abdominal venter not modified. Genital segments relatively small, segment 8 produced on dorsal hind margin; parameres falciform and long, crossing each other above genital segments; blade of each paramere (Fig. 29 ) slender and almost straight in lateral view, flattened in dorsal view, distal part curved mesad, apex pointed.
Female structure. Body oval, length about 1.8× greatest width across thorax (1.83: 1.00). Head. As in male; antennae slightly less than 0.5× total length of insect (0.86: 1.83), with the same kind of pilosity as in male; length of antennal segments 14: 0.24: 0.16: 0.21: 0.25. Thorax. Slightly convex above, with short pilosity which is longer on posterior mesonotum. Legs. Relative lengths of segments (femur: tibia: tarsus): fore leg: 0.58: 0.45: 0.21; middle leg: 1.48: 1.25: 0.96; hind leg: 0.70: 0.58: 0.25; middle femur 0.8× total length; shape of hind femur as in male. Abdomen. Broad and relatively short, sides broadly rounded; abdominal tergum depressed beyond tergum 4; connexiva broad, obliquely raised; abdominal end furnished with long hairs; sternum 7 not produced in middle. Tergum 8 relatively long; proctiger not widened, slightly deflected, gonocoxae partly exposed.
Variation. Measurements, see Table 1 . The relative length of the middle femur is slightly less in specimens from mouth of Finniss River than from Darwin Harbour.
Distribution
Only known from a few localities in the Northern Territory (see map, Fig. 23 ).
Comments
Named for Mr. Ivor Lansbury, Oxford, in recognition of his life-long contribution to the knowledge of the aquatic and semiaquatic Hemiptera of Australia. X. lansburyi, sp. nov. is slightly larger than Xenobates ovatus, sp. nov., but otherwise very similar to this species. The different shape of the parameres and the distinctly incrassate hind femora of the female separates the two species. Specimens belonging to the type series were identified by M.B. Malipatil as X. seminulum (Esaki) , the type species of the genus. This species, however, is confined to northern Papua New Guinea and recognised by the small size of both sexes (length 1.21.4 mm), the conspicuous hair fringe along the anterior margin of the middle femora, and the broadly ovate female body with convex abdominal dorsum.
Xenobates chinai, sp. nov. (Fig. 30 ). Head and pronotum chiefly yellowish with median line of head and anterior margin of pronotum brownish. Thoracic and abdominal dorsum with fine, silvery pubescence which is more dense on abdominal terga. Connexiva yellowish brown. Antennae and legs chiefly yellowish. Ventral surface brownish; head, prosternum, and acetabula yellowish; genital segments of both male and female usually light brown.
Male structure. Body fusiform, length 2.0× greatest width across thorax (1.30: 0.65). 19; fore femur width 0.08; fore tibia with short spinous hairs on inner margin before apex; middle femur about 0.7× total length of insect, proximally thickened and with a row pale, bristle-like, pale hairs along anterior margin, each hair being distinctly shorter than greatest width of femur (0.06); a similar row of much shorter hairs on middle tibia and tarsus; relative lengths of middle tarsal segments 12: 0.25: 0.23; hind femur thickened, as thick as middle femur (0.09), distinctly narrower towards apex. Abdomen. Broad at base, tapering posteriorly; abdominal venter not modified. Genital segments relatively small; parameres falciform and long, meeting each other above genital segments; blade of each paramere (Fig. 31 ) slender and almost straight in lateral view, distal part curved mesad, apex pointed.
Female structure. Body oval (Fig. 30) , length about 1.8× greatest width across thorax (1.53: 0.80). Head. As in male; antennae about 0.5× total length of insect (0.79: 1.53), with the same kind of pilosity as in male; length of antennal segments 14: 0.20: 0.15: 0.21: 0.23. Thorax. Slightly convex above, with short pilosity which is longer on posterior mesonotum. Meso-and metanotum with an elongate oval, shiny area in middle (most distinct in alcoholpreserved specimens). Legs. Relative lengths of segments (femur: tibia: tarsus): fore leg: 0.40: 0.35: 0.15; middle leg: 0.93: 0.79: 0.46; hind leg: 0.51: 0.46: 0.16; middle femur 0.6× total length; hind femur distinctly more slender than in male. Abdomen. Broad and relatively short, sides broadly rounded; abdominal tergum depressed beyond tergum 4; connexiva broad, obliquely raised; abdominal end furnished with long hairs; sternum 7 not produced in middle. Tergum 8 relatively long; proctiger not widened, slightly deflected, gonocoxae partly exposed.
Distribution and habitat
Only known from the type series from mouth of Finniss River, N.T. (see map, Fig. 32 ).
Comments
Named for the late Dr W. E. China, former curator of Hemiptera, BMNH, in recognition of his important contribution to the knowledge of the marine water striders of Australia. X. chinai, sp. nov. is an even smaller species than X. ovatus, sp. nov. (especially males), but otherwise very similar to this species. The colouration and shape of the parameres separate the two species. In mixed samples of X. chinai and X. lansburyi, females can be recognised by the shiny, oval area of the meso-metanotum and slender hind femora in the first species.
Xenobates major, sp. nov. Colour. Chiefly blackish above. A large U-shaped, spot on head and two transverse stripes along posterior margin of pronotum, brownish yellow; pronotal markings usually distinctly separated in middle. Thoracic and abdominal dorsum with fine, greyish or silverish pubescence which form definite spots on pronotum, lateral parts of basal abdominal terga, and on posterior abdominal dorsum. Antennae and legs chiefly blackish; extreme base of antennal segment 1 and all coxae and trochanters, yellowish; femora with dorsal, longitudinal yellowish brown stripe. Ventral surface blackish or dark brown; head, prosternum, and acetabula yellowish; most of abdominal venter of (, sternum 7 of &, and genital segments of both sexes usually brownish.
Male structure. Body fusiform (Fig. 33) , length 2.0× greatest width across thorax (2.30: 1.15). Body and legs covered by short, dense pilosity. Head. Length about 0.75× width across eyes (0.50: 0.68); eye width about 0.4× width of head between eyes (0.15: 0.38). Antennae about 0.7× total length of insect (1.63: 2.30); relative lengths of antennal segments 14: 0.48: 0.35: 0.40: 0.40; segment 2 slightly shorter than segment 3; segment 4 slightly thicker than segment 1 (0.07: 0.06); antennal segments with dense, short pilosity. Legs. Relative lengths of segments (femur: tibia: tarsus): fore leg: 0.75: 0.68: 0.28; middle leg: 1.88: 1.53: 1.18; and hind leg: 1.00: 0.78: 0.38; fore femur slightly thickened (0.13); fore tibia with rows of short, spinous hairs on inner margin before apex; middle femur about 0.8× total length of insect, proximally thickened (0.15), with a row of very short hairs along anterior margin (obscured by the overall dense pilosity of the legs); relative lengths of middle tarsal segments 12: 0.68: 0.50; hind femur proximally thickened, almost as thick as middle femur. Abdomen. Abdomen broad at base, distinctly tapering posteriorly; abdominal venter with a narrow, basal tumescence which ends with a steep edge towards the depressed sterna 67 (Fig. 34) ; posterior part of tumescence forming a more or less distinct spine. Genital segments very conspicuous; parameres long, falciform, meeting each other dorsal to genital segments; blade of each paramere (Fig. 35) slender, almost straight in lateral view, distinctly flattened in dorsal view, apical part curved mesad and narrowed before pointed apex. Vesical armature (Fig. 36) composed of 4 slender, dark sclerites. Female structure. Body elongate oval (Fig. 37) , length about 2.2× greatest width across thorax (2.83: 1.30). Head. As in male; antennae about 0.55× total length of insect (1.55: 2.83), with the same kind of pilosity as in male; length of antennal segments 14: 0.48: 0.33: 0.38: 0.38. Thorax. Mesonotum slightly convex above, with mostly short, dense pilosity; a tuft of long, erect hairs on each side at the point where the abdominal connexiva originate. Legs. Relative lengths of leg segments (femur: tibia: tarsus): fore leg: 0.80: 0.68: 0.35; middle leg: 1.95: 1.58: 1.25; hind leg: 1.10: 0.88: 0.40; middle femur about 0.7× total length; middle and hind femora more slender than in male. Abdomen. Relatively long, sides distinctly converging posteriorly; abdominal tergum strongly depressed; connexiva broad, almost vertically raised; laterotergite 6 with tuft of long hairs; abdominal end furnished with long hairs; hind margin of sternum 7 slightly produced in middle. Tergum 8 relatively short; proctiger relatively narrow, distinctly deflected to cover gonocoxae (Fig. 38) 
Distribution and habitat
Only known from a few localities in northern Queensland (see map, Fig. 39 ).
Comments
This is the largest species of Xenobates known so far which is reflected in the specific name (major, meaning bigger). X. major, sp. nov. is most closely related to X. angulanus, but separated from this species by the relatively long female abdomen and basal tumescence of male abdominal venter ending as a spine.
Xenobates angulanus (Polhemus) (Figs 3944)
Halovelia (Colpovelia) angulana Polhemus 1982 : 79. Andersen, 1989a Lansbury, 1989: 94. Xenobates angulana (Polhemus) Colour. Chiefly dark brown or blackish above. Head brownish yellow, anterior part, a faint median stripe, and stripes along inner margins of eyes, dark. Pronotum with two transverse, brownish yellow stripes or spots along posterior margin. Thoracic and abdominal dorsum with fine silverish pubescence which form definite markings on pronotum, lateral parts of basal abdominal terga, and on posterior abdominal dorsum. Antennae and legs chiefly brownish; base of antennal segment 1, all coxae and trochanters, and dorsal stripes on femora, yellowish. Ventral surface dark brown; head, prosternum, and acetabula yellowish; most of abdominal venter of (, sternum 7 of &, and genital segments of both sexes, brownish.
Male structure. Body fusiform, length 2.15× greatest width across thorax (2.43: 1.13). Body and legs covered by short, dense pilosity. Head. Length about 0.7× width across eyes (0.48: 0.68); eye width 0.35× width of head between eyes (0.14: 0.40). Antennae about 0.6× total length of insect (1.50: 2.43); relative lengths of antennal segments 14: 0.45: 0.30: 0.38: 0.38; segment 2 slightly shorter than segment 3; segment 4 as thick as segment 1 (0.06); antennal segments with dense, short pilosity and a few longer hairs. Legs. Relative lengths of segments (femur: tibia: tarsus): fore leg: 0.80: 0.68: 0.30; middle leg: 1.88: 1.48: 1.15; and hind leg: 1.03: 0.80: 0.33; fore femur width 0.14; fore tibia with rows of short, spinous hairs on inner margin before apex; middle femur slightly less than 0.8× total length of insect, proximally thickened (0.15), with a row of pale hairs along anterior margin (Fig. 40) , each hair slightly shorter than greatest width of femur (0.08); relative lengths of middle tarsal segments 12: 0.65: 0.50; hind femur proximally thickened, slightly thicker than middle femur. Abdomen. Abdomen broad at base, distinctly tapering posteriorly; abdominal venter with a narrow, basal tumescence which ends with a steep edge towards the depressed sterna 67 (Fig. 41) . Genital segments very conspicuous; parameres long, falciform, meeting each other dorsal to genital segments; blade of each paramere (Fig. 42) slender, almost straight in lateral view, distinctly flattened in dorsal view, apical part curved mesad, pointed.
Female structure. Body oval (Fig. 43) , length about 1.9× greatest width across thorax (2.50: 1.30). Head. As in male; antennae 0.6× total length of insect (1. Abdomen. About as long as thorax, sides distinctly converging posteriorly; abdominal tergum depressed; connexiva broad, obliquely raised throughout; abdominal end furnished with long hairs; hind margin of sternum 7 almost straight. Tergum 8 relatively short; proctiger relatively broad, distinctly deflected to cover gonocoxae (Fig. 44) .
Distribution and habitat
Only known from a few localities around Darwin, N.T. (see map, Fig. 39 ). Polhemus (1982: 8) found this species skating amongst mangroves bordering the east side of Frances Bay some miles south of the city of Darwin. It was collected together with Halobates darwini Herring. Polhemus (1982: 79) placed X. angulanus in the genus Halovelia and erected a new subgenus, Colpovelia, for his new species where he also placed Halovelia loyaltiensis China. Both angulanus and loyaltiensis (endemic to New Caledonia and Loyalty Islands) clearly belong to the genus Xenobates as defined by Andersen (1992) and in the present work.
Comments
X. angulanus is larger than other Australian species of Xenobates except for the previous species, X. major, sp. nov. These two species share the basal tumescence of the male abdominal venter which in angulanus ends at a steep angle (without a spinous process) before sterna 67. The female abdomen is much shorter in angulanus, without distinct hair tufts.
Xenobates spinoides, sp. nov. Colour. Chiefly dark brown or black above. A large U-shaped, spot on head and two transverse spots along posterior margin of pronotum, brownish yellow; pronotal markings usually distinctly separated in middle. Thoracic and abdominal dorsum with fine, greyish pubescence which form definite spots on pronotum, lateral parts of basal abdominal terga, and on posterior abdominal dorsum. Antennae and legs pale brownish; basal part of antennal segment 1, most of fore femur, all coxae and trochanters, and femora beneath, yellowish. Ventral surface chiefly dark brownish; head, prosternum, and acetabula yellowish; sternum 7 of female and genital segments of both male and female usually light brown.
Male structure. Body fusiform, length 1.9× greatest width across thorax (1.70: 0.88). Head. Length about 0.6× width across eyes (0.35: 0.55); eye width about 0.4× width of head between eyes (0.12: 0.31). Antennae about 0.6× total length of insect (1.04: 1.70); relative lengths of antennal segments (14): 0.29: 0.23: 0.25: 0.28; segment 2 shorter than segment 3; segment 4 as thick as segment 1 (0.05); antennal segments with short pilosity and a few longer hairs. Legs. Relative lengths of segments (femur: tibia: tarsus): fore leg: 0.53: 0.45: 0.20; middle leg: 1.30: 1.03: 0.76; and hind leg: 0.68: 0.51: 0.23; fore femur width 0.10; fore tibia with a row of short spinous hairs on inner margin before apex; middle femur about 0.75× total length of insect, proximally thickened (0.11) and with an indistinct row of short, pale bristle-like hairs along anterior margin, each hair being much shorter than greatest width of femur (0.11); a similar row of hairs on middle tibia and tarsus; relative lengths of middle tarsal segments 12: 0.43: 0.34; hind femur proximally thickened (0.11), as thick as middle femur. Abdomen. Abdomen broad at base, distinctly tapering posteriorly; abdominal venter with a narrow tumescence (Fig. 45 ) which ends with a steep edge towards the depressed sterna 67; posterior part of tumescence forming a more or less distinct tubercle. Genital segments relatively large, segment 8 with large, ventral depression; parameres falciform and relatively long, meeting each other dorsal to genital segments; blade of each paramere (Fig. 46) slender, almost straight in lateral view, distinctly flattened and slightly curved mesad, apical part obliquely cut off, pointed.
Female structure. Body elongate oval (Fig. 47) , length about 1.9× greatest width across thorax (1.90: 1.00). Head. As in male; antennae about 0.5× total length of insect (1.01: 1.90), with the same kind of pilosity as in male; length of antennal segments (14): 0.28: 0.21: 0.25: 0.28. Thorax. mesonotum slightly convex above, with pilosity of dark suberect hairs, depressed towards abdominal dorsum. Legs. Relative lengths of leg segments (femur: tibia: tarsus): fore leg: 0.55: 0.45: 0.21; middle leg: 1.31: 1.10: 0.88; hind leg: 0.68: 0.54: 0.25; middle femur about 0.7× total length; middle and hind femora more slender than in male. Abdomen. Broad and relatively long, sides almost straight, converging posteriorly; abdominal tergum depressed; connexiva broad, obliquely raised anteriorly, almost vertical posteriorly; connexiva and abdominal end furnished with long hairs; sternum 7 not produced in middle; gonocoxae exposed. Tergum 8 relatively long; proctiger narrow (Fig. 48, pr) , parallel-sided, distinctly protruding from abdominal end.
Distribution and habitat
Only known from a few localities along the east coast of Cape York Peninsula, northern Queensland (Fig. 51) . Collected amongst mangroves on beach. 
Comments
Xenobates spinoides, sp. nov. belongs to the group of small species without a distinct row of long bristle-like hairs on middle femur. This species is easily recognised on the ventral modification of the male abdomen, shape of male parameres, and the narrow and distinctly protruding female proctiger. A closely related species from Motupore Island, Central Province, Papua New Guinea, is described below. Colour. Chiefly dark brown or black above. A large U-shaped spot on head and posterior half or one third of pronotum, brownish yellow; pronotal marking partly divided in middle. Thoracic and abdominal dorsum with fine, greyish pubescence which forms definite spots on pronotum, lateral parts of basal abdominal terga, and on posterior abdominal dorsum. Antennae and legs pale brownish; basal part of antennal segment 1, most of fore femur, all coxae and trochanters, and femora beneath, yellowish. Ventral surface chiefly dark brownish; head, prosternum, and acetabula yellowish; sternum 7 of female and genital segments of both male and female usually light brown. fore femur slender (0.11); fore tibia with a row of short spines on inner margin before apex; middle femur about 0.8× total length of insect, proximally thickened and with an indistinct row of short, pale bristle-like hairs along anterior margin, each hair being much shorter than greatest width of femur (0.13); a similar row of hairs on middle tibia and tarsus; relative lengths of middle tarsal segments (12): 0.45: 0.34; hind femur proximally thickened, as thick as middle femur. Abdomen. Abdomen broad at base, distinctly tapering posteriorly; abdominal venter with a narrow tumescence (Fig. 49) which ends with an almost vertical edge towards the depressed sterna 67. Genital segments relatively large, segment 8 with large, ventral depression; parameres falciform and relatively long, meeting each other dorsal to genital segments; blade of each paramere (Fig. 50) very slender, almost straight in lateral view, distal part slightly flattened and curved mesad, apex pointed. Abdomen. Broad and relatively long, sides broadly rounded; abdominal tergum depressed beyond tergum 4; connexiva broad, obliquely raised anteriorly, almost vertical posteriorly; connexiva and abdominal end furnished with long hairs; sternum 7 not produced in middle; gonocoxae exposed. Tergum 8 relatively long; proctiger narrow, distinctly protruding from abdominal end.
Distribution and habitat
Only known from the type series from Motupore Island, Central Province, Papua New Guinea (Fig. 51) .
Comments
Xenobates caudatus is very closely related to the previous species, sharing the absence of a distinct row of long bristle-like hairs on middle femur and the narrow, distinctly protruding female proctiger. The two species can be separated from the structure of the ventral modification of the male abdomen and the shape of male parameres.
Xenobates loyaltiensis (China) , comb. nov.
(Figs 23, 5256)
Halovelia loyaltiensis China, 1957 : 354355. Andersen, 1989a loyaltiensis China. Polhemus, 1982: 8. Halovelia (Halovelia) loyaltiensis China. Lansbury, 1989: 94. 
Material examined
Holotype. ( (on slide), Loyalty Is., Fayaoye Bay, Uvea, Salt Lake, 23.iii.1953, (. Laird (BMNH).
Paratypes. New Caledonia (Loyalty Islands): 1M, 2FF, same label data as holotype (BMNH).
Other material examined. New Caledonia: 1(, Hienghene R., 3.ix.1965 Colour. Chiefly dark brownish or black above. Head with brownish yellow markings, either a transverse band or a large U-shaped spot at base. Pronotum with a broad, yellowish band along posterior margin, sometimes interrupted in middle. Thoracic and abdominal dorsum with fine, greyish or silverish pubescence which form definite spots on pronotum, lateral parts of basal abdominal terga, and on posterior abdominal dorsum. Antennae and legs chiefly dark; extreme base of antennal segment 1 and all coxae and trochanters, yellowish; femora with dorsal, longitudinal yellowish brown stripe. Ventral surface dark brown; head, prosternum, and acetabula yellowish; most of abdominal venter ((), sternum 7 (&), and genital segments ((, &) brownish.
Male structure. Body fusiform (Fig. 52) , length 2.2× greatest width across thorax (1.91: 0.88). Body and legs covered by short, dense pilosity. Head relatively narrow and long, length about 0. (Fig. 53) distinctly incrassate in distal part (0.16); fore tibia with a row of spinous hairs on inner margin and a dense, elongate pad of pegs before apex; middle femur relatively short, about 0.7× total length of insect, proximally thickened (0.13), with a row of short hairs along anterior margin (obscured by the overall dense pilosity of the legs); relative lengths of middle tarsal segments 12: 0.41: 0.26; hind femur incrassate proximally, distinctly thicker than middle femur. Abdomen. Abdomen broad at base, distinctly tapering posteriorly; abdominal venter not modified. Genital segments very conspicuous; parameres short, falciform; blade of each paramere (Fig. 54) slender, almost straight in lateral view, apex pointed. Female structure. Body oval (Fig. 55) , length about 2.0× greatest width across thorax (2.54: 1.28) . Head as in male; antennae about 0.6× total length of insect (1.58: 2.54) , with the same kind of pilosity as in male; length of antennal segments 14: 0.38: 0.33: 0.45: 0.43. Thorax slightly convex above, with short, dense pilosity; metanotum distinctly impressed on each side of middle. Legs. Relative lengths of leg segments (femur: tibia: tarsus): fore leg: 0.84: 0.70: 0.34; middle leg: 1.96: 1.73: 0.95; hind leg: 1.08: 0.98: 0.38; middle femur about 0.75× total length; middle and hind femora not incrassate. Abdomen very broad, sides almost straight, converging posteriorly; abdominal tergum strongly depressed; connexiva broad, almost vertically raised; hind margin of sternum 7 almost straight. Tergum 8 relatively short; proctiger (Fig. 56, pr) cone-shaped, not deflected.
Variation.
Measurements, see Table 1 . Specimens belonging to the type series from Loyalty Islands are larger than specimens from New Caledonia, but very similar in all other characters.
Distribution
Described from Loyalty Islands (China 1957) , but now also recorded from New Caledonia (Fig. 23) .
Comments
Xenobates loyaltiensis (China) differs from all other species of Xenobates in the distinctly thickened fore and hind femora in male. Since the male is distinctly smaller than the female (female/male size ratio about 1.4), the incrassate male legs probably have a grasping function during the copulation and/or postcopulatory mate guarding. China (1957: 354) placed this species in the genus Halovelia, but also pointed out that it differs from all other species of that genus in the distinctive pubescence forming silvery spots, a feature shared with most species of Xenobates. Lansbury (1989: 94) retained this species in Halovelia, and furthermore in a species-group characterized by the male having a fore tibial comb. X. loyaltiensis, however, does not possess a male grasping comb of the same structure as species of Halovelia (compare Figs 53 and 58). As here defined (see generic description above), X. loyaltiensis clearly belongs to the genus Xenobates.
Xenobates sp.

Notes
Two specimens (1( and 1&) 
Genus Halovelia Bergroth
Halovelia Bergroth, 1893 : 277. Esaki, 1926 Esaki, 1930: 24; China, 1957: 350351; Andersen, 1989a: 8384. Type species: Halovelia maritima Bergroth, 1893; designation by monotypy.
Description
Small or very small water striders; adults always apterous (wingless). Body usually subovate, length 1.72.0× ( or 2.02.6× & greatest width. Body chiefly dark coloured, covered by a thick pilosity which is more or less greyish, especially on abdomen. Head and pronotum without extensive pale markings. Thoracic and abdominal dorsum without definite spots of silvery hairs. Head much shorter than wide, moderately deflected in front of eyes; dorsal surface at most with an indistinct median groove and without pseudocellar pits. Eyes globular but relatively small, width of each eye less than 0.3× interocular width. Antennae long and slender, usually 0.60.8× total length of insect; segment 1 usually as long as head, subequal to or slightly shorter than segment 4; segment 3 longer than segment 2. Thorax. Pronotum very short (Fig. 61, pn) ; suture between pro-and mesonotum (mn) usually obscured laterally, rarely distinct throughout, reaching lateral margins of thorax. Dorsal boundaries between meso-and metathorax and between metathorax and abdominal terga indistinct. Ventral sutures of thorax and abdomen distinct; metathoracic scent channels extending laterally and obliquely backward, distinctly separated from hind margin of metasternum. Legs. Fore trochanter of male not modified. Fore tibia of male with a grasping comb (Fig. 58, gr) composed of a compact row of short spines along the inner margin. Mesotrochanters prolonged. Middle femur very long, usually more than 0.6× ( or 0.5× & total length of insect, slightly thickened in proximal part; femur with short pubescence along anterior margin; middle tibia and tarsus very slender and long, tarsus 0.70.8× length of tibia; first tarsal segment 1.31.5× second segment; claws very small, falcate. Hind femur relatively short, usually thickened proximally; second tarsal segment much longer than first segment. Abdomen short with broadly rounded sides in male, longer and usually with more straight sides in female; connexiva broad and obliquely inclined ((), sometimes vertically raised or inflexed upon abdominal dorsum (&); abdominal terga 47 distinctly separated by intersegmental sutures. Abdominal venter of male usually simple. Male genital segments relatively large but withdrawn into pregenital abdomen and only slightly protruding from abdominal end (Figs 66, 71, 75) ; segment 8 and pygophore usually simple; parameres large and symmetrically developed. Phallic conjunctivum with lateral processes; vesica with three asymmetrical, dark sclerites. Hind margin of sternum 7 of female usually produced in middle. Female genital segments clearly visible behind tergum 7; proctiger cone-or button-shaped, usually concealed beneath tergum 8. Egg. Elongate oval, 0.60.7 mm long, 0.3 mm wide, with a small tubercle at the anterior pole, traversed by one micropyle (Andersen 1989b: fig. 7273 ). Nymphs. Five nymphal instars (illustrated by Kellen 1959: fig. 5 for H. bergrothi). Fifth instar with extensive brownish sclerotisations dorsally; head with distinct U-shaped ecdysial line; thoracic nota uniformly brownish; abdomen with large, paired sclerites. Antennal segments 2 and 3 with short pilosity. Middle femora and tibia without distinct row of hairs along anterior margin. Kellen (1959) and Andersen (1989b) gave comprehensive accounts of the biology of Halovelia species which were given the trivial name coral bugs because of their association with coral reefs. Most species are found on intertidal reef flats, on the surface of tidal pools among stands of Porites and Acropora corals on the mid-reef flat, but only rarely on the inner-reef flat or towards the outer reef margin. Species of Halovelia have also been recorded from rocky coasts without corals. The coral bugs usually appear when the tide recedes, in particular upon the surface of shallow pools around or beneath blocks of coral or porous rock. When the tide rises, both adults and nymphs retreat to cavities and holes in such blocks and stay submerged during high tide, surrounded by an air bubble. Coral bugs probably deposit their eggs on blocks of dead coral and the ecdysis of nymphs take place in the cavities and holes in such blocks. Occasionally, Halovelia species are found in mangrove habitats, especially when these border coasts fringed by coral reefs.
Biology and ecology
Comments
The genus Halovelia was described by Bergroth (1893) for a single species, H. maritima. Esaki (1926) , Hale (1926) and China (1957) added useful diagnostic characters. These were summarized by Andersen (1989a) in his redescription of the genus. Halovelia is separated from Xenobates by the characters given in the key (see above). The presence of a grasping comb on the male fore tibia and the concealed male genital segments are good diagnostic characters. In addition, most Halovelia-species have almost uniformly dark head and pronotum, without extensive pale markings. The body is covered by a dense clothing of short pubescence (which may appear greyish in some parts), but never by silvery pubescence forming definite spots. The middle femora and tibiae are covered by short pubescence but only rarely have a hair fringe.
In his monographic revision of the genus Halovelia, Andersen (1989a Andersen ( , 1989b presented the results of a phylogenetic analysis of relationships between species. A number of monophyletic species-groups can be defined upon apomorphic characters. The Australian species of Halovelia belong to several of these groups. H. hilli and H. heron belong to the bergrothi Esaki group; H. polhemi is closely related to H. esakii Andersen. Finally, H. maritima and H. corallia both assume a basal position on the reconstructed phylogeny.
Key to the species of Halovelia in Australia, New Caledonia and southern Papua New Guinea
1.
Antennal segment 3 subequal to or only slightly longer than segment 2 (ratio less than 1.2). Grasping comb of ( fore tibia more than half length of tibia (Fig. 58, gr) ; parameres slender and very long (length subequal to or more than half width of head across eyes), in resting position distinctly crossing each other above genital segments (Fig. 59 ). Abdominal venter of ( with basal tumescence furnished with long hairs; paramere relatively short and broad (Fig. 80) . Small species, length less than 1. Grasping comb of ( fore tibia very short, only one sixt length of tibia (Fig. 76) . Abdominal venter of ( simple; paramere slender, with narrow and pointed distal part (Fig. 77) 
Halovelia hilli China (Figs 5765)
Halovelia hilli China, 1957 : 352354. Polhemus, 1982 Lansbury, 1989: 9597; Andersen, 1989a: 99102; Cassis & Gross, 1995 : 442443. Halovelia maritima Bergroth. Hale, 1926 Hale, 1935: 2(, Somerset, Cape York, 16-17.iv.1973, G.B. Monteith (QMB); 24(, 24&, Somerset Bay, mangroves, CL1763, 28.viii.1983 Colour. Black or dark brown (Fig. 57) with greyish pubescence which is longer and more distinctly grey on male abdomen. Female connexiva terminated by short, whitish hairs. A large irregular, yellowish brown spot at base of head.
Male structure. Body ovate, total length about 1.7× greatest width across thorax. Eyes relatively small, about 0.25× width of head between eyes. Antennal segment 3 slightly longer than segment 2 (ratio 1.15: 1). Grasping comb of fore tibia relatively long (Fig. 58) , almost two fifths of tibial length; middle femur about 0.65× total length of insect; hind femur as thick as middle femur. Abdominal venter slightly depressed beyond sternum 4. Parameres very long and slender, distinctly crossing each other dorsal to the genital capsule (Fig. 59) ; blade of each paramere curved dorsad in lateral view, distal part turned mesad, apex faintly hook-shaped (Fig.  60) .
Female structure. Body fusiform (Fig. 61) , length almost 2.0× greatest width across thorax. Thoracic dorsum distinctly raised, with greatest height about or slightly before middle of mesonotum (Figs 6263), with erect pubescence which is slightly longer on mesonotum. Middle femur 0.6× total length of insect. Abdomen broad at base, evenly tapering in width posteriorly; terga depressed from segment 4 and backwards; connexiva more or less obliquely raised with the genital segments of the female during matings ( Fig. 64 ; illustrated for H. bergrothi by Andersen 1989b: SEM, Figs 6163). Males are so persistent in guarding their mate that they remain seated on the females back even after being killed. Polhemus (1982: 9) collected H. hilli on East Point Reef near Darwin, N.T., writing: This species... was taken from tide pools among the large shoulder-high boulders. The most productive pools were considerably above the tidal level where Hermatobates haddoni Carpenter was abundant;..., and Certain sheltered localities under overhanging rock, and particular sites along more exposed rock surfaces were favoured by these bugs. Also abundant on the intertidal reef off Prince of Wales Island, northern Queensland, described as (Polhemus, unpublished field notes): reef of dead coral exposed at low tide, rough and blocky with pools and channels at various levels, connected by small streams and falls of salt water. The first author collected H. hilli in similar surroundings at Cape Tribulation, Queensland. China (1957) described H. hilli from South Hermite, Monte Bello Islands, W.A. comparing it with H. septentrionalis Esaki from Japan, the Ryukyu Islands and Taiwan. In reality, Chinas species is more closely related to H. bergrothi Esaki, which is widely distributed in the West Pacific, from Indo-China and the Philippines to the Marianna Islands, northern New Guinea, the Solomons and Samoa (Andersen 1989a) . Generally, H. hilli is a smaller species than bergrothi, especially when only males are considered. The dorsal structure of thorax and basal abdomen of females also differs. Females of hilli have their dorsal convexity most pronounced at or a little before the middle of mesonotum while in females of bergrothi, the dorsal convexity is displaced towards the anterior part of mesonotum. In H. hilli, the male grasping comb rarely exceeds one half length of fore tibia, and the male parameres are more slender and the distal part of each is smoothly curved, not abruptly turned mesad as in bergrothi.
Comments
Halovelia heron Andersen (Figs 6670)
Halovelia heron Andersen, 1989a : 102103. Cassis & Gross, 1995 Material examined Holotype. (, Australia, Queensland, Heron Island, 16-20.xii.1967 
, S.R. Curtis (UQIC).
Paratypes. Queensland: 1(, Bedarra Island, on seawater, 12.viii.1976 , D.C. Geijskes (RNHL); 3(, 10&, same label data as holotype (UQIC); 11 (, 1&, Heron Island, 15.i.1965, B. Cantrell (UQIC); 1(, 3&, Heron Island, via Gladstone, 10.i.1965, B. Cantrell (UQIC); 1(, 3&, Heron Island, 15.i.1965, T. Weir (UQIC); 17(, 7&, Heron Island, N side of reef, Intertidal rocks, 15-17.v.1976, Lanna Cheng (JTPC, ZMUC) . Colour. Dark brownish with greyish pubescence which is denser and more distinctly grey on male abdomen. Basal abdominal terga of female with a large median patch of pale hairs. Female connexiva terminated by long, whitish hairs. A large yellowish brown spot at base of head.
Male structure. Body ovate (Fig. 66) , total length a little more than 1.7× greatest width across thorax. Eyes relatively small, about 0.25× width of head between eyes. Antennal segments as in H. hilli. Grasping comb of fore tibia about half of tibial length; middle femur slightly more than 0.6× total length of insect. Abdominal venter slightly depressed beyond sternum 4. Parameres very long and slender, distinctly crossing each other dorsal to the genital capsule (as in Fig. 59) ; blade of each paramere curved dorsad in lateral view, distal part turned mesad, apex at most slightly curved (Fig. 67) .
Female structure. Body subovate (Fig. 68) , length about 1.8× greatest width across thorax. Thoracic dorsum distinctly raised in middle of mesonotum (Fig. 69) ; thoracic and basal abdominal dorsum furnished with long, erect pubescence which is longer in the middle of posterior mesonotum, metanotum, and basal abdominal terga. Middle femur about 0.6× total length of insect. Abdomen broad at base, subparallel in anterior parts, tapering in width posteriorly; terga slightly depressed basally on each side and from segment 4 and backwards; connexiva more or less obliquely inclined anteriorly, almost vertically raised or slightly overturned posteriorly; tergum 8 short and wide, barely exposing proctiger behind.
Distribution and habitat
This species has a very restricted distribution along the coast of Queensland (Fig. 70) and Heron Island is the only locality where it has been collected more than once. Dr Lanna Cheng (personal communication) collected this species among intertidal rocks on the northern side of the fringing reef at Heron Island.
Comments
H. heron is very closely related to, and not significantly different from hilli in absolute size, relative lengths of middle femora, etc. It can be recognised on the following characters (Andersen 1989a ):
Colour. Black or dark brown with greyish pubescence which is longer and more dense on abdomen. An obscure spot at base of head and hind margin of pronotum, yellowish brown.
Male structure. Body ovate (Fig. 71) , total length almost 1.7× greatest width across thorax. Eyes relatively small, slightly less than 0.2× width of head between eyes. Antennal segment 3 distinctly longer than segment 2 (ratio 1.3: 1) . Hind margin of pronotum distinct throughout. Grasping comb of fore tibia about two fifths of tibial length; middle femur about 0.5× total length of insect; hind femur slightly thicker than middle femur. Abdominal venter slightly depressed beyond sternum 6, otherwise not modified. Parameres long, barely reaching each other dorsal to the genital capsule; blade of each paramere (Fig. 72) vertically flattened, broad and almost straight, apex blunt.
Female structure. Body subovate (Fig. 73) , length 2.0× greatest width across thorax. Head structure as in male except that antennal segment 1 is more slender. Thoracic dorsum moderately raised, with greatest height in middle of mesonotum, with suberect pubescence which is distinctly longer on metanotum and basal abdominal terga. Middle femur 0.4× total length of insect. Abdomen basally with subparallel sides, tapering in width posteriorly; metanotum and basal terga raised, depressed behind tergum 3; connexiva suberect throughout; hind corner of each connexivum furnished with long hairs; tergum 8 relatively long, deflected and concealing proctiger. fore tibia short (Fig. 76) , about one sixth of tibial length; middle femur almost 0.6× total length of insect; hind femur as thick as middle femur. Abdominal venter not modified. Parameres long, crossing each other dorsal to the genital capsule; blade of each paramere (Fig. 77) slender and straight, apex pointed.
Female structure. Body fusiform (Fig. 78) , length 2.0× greatest width across thorax. Thoracic dorsum moderately raised (Fig. 79) , with short, suberect pubescence. Middle femur almost 0.5× total length of insect. Abdomen with broadly rounded sides; abdominal terga depressed from segment 4 and backwards; connexiva erect throughout, their margins furnished with long suberect hairs which become longer towards abdominal end; tergum 8 relatively large, concealing proctiger.
Distribution and habitat
In Australia only recorded from Sherrard Island and Somerset Bay, northern Queensland (Fig. 70) . At Motupore Island Marine Research Station, near Port Moresby, Papua New Guinea, H. corallia was found among coral blocks in the high tidal zone (J. Polhemus, unpublished field notes). 
Zoogeography
The marine Haloveliinae have a Indo-West Pacific distribution and probably originated somewhere in the Indo-Australian region (Andersen 1991, in press ). The sister group of marine haloveliines is a clade composed of two limnic genera, Entomovelia Esaki and Strongylovelia Esaki, found in India, Indo-China and the Indo-Malayan Archipelago (Andersen 1982) . The distribution of the marine genera Xenobates and Haloveloides (Andersen 1992 ) covers the same geographical areas, while the present distribution of Halovelia includes the whole Indo-West Pacific region, from the Red Sea to Samoa. Most species distributed along the coasts of East Africa, Madagascar, and the islands of the Indian Ocean (Mascarenes, Seychelles, Maldives) belong to the Southeast Asian H. malaya group (Andersen 1989b) . The disjunct distribution of the most basal clades of Halovelia (East Africa, Caroline Islands, Australia) may be relictual of an ancient, much wider distribution of the genus. The record of an extinct species of Halovelia from Dominican amber (Andersen and Poinar, in press ) supports this hypothesis.
The winged adult form has never been recorded in any species of marine water striders. Thus, marine water striders cannot disperse by flight like most insects, but must rely on other means of dispersal. Most species confined to estuaries and mangroves have relatively limited distributions suggesting that they do not disperse easily between geographically separate but otherwise suitable habitats. Some species of Halovelia, however, are so widely distributed that they may have dispersed by island-hopping or by crossing wide stretches of open ocean.
As expected, the Australian fauna of marine Haloveliinae shows strong affinities to adjacent areas, in particular New Guinea and the islands of the West Pacific. Most of the Australian Xenobates species, however, seem to form a monophyletic group which may be most closely related to species groups on northern New Guinea, the Moluccas and Sulawesi (Andersen, unpublished) . The relationships of the New Caledonian endemic, X. loyaltiensis, is at present obscure.
Halovelia hilli and H. heron belong to the bergrothi-group widely distributed in the western Pacific area whereas H. polhemi is a close relative of H. esakii which has an extensive distribution ranging from the Philippines to New Guinea and the Solomon Islands (Andersen 1989b ). H. maritima and H. corallia belong to the basal clades of the phylogeny of Halovelia which include several species with presumable relictual distributions.
Ecology of marine water striders of Australia
During the course of our project on the semiaquatic bugs of Australia we have examined about 170 samples containing marine water striders. About 100 of these are labelled with some sort of habitat data. Based on variations in salinity, tidal influence, wind exposure, wave action, and exposure to sunlight, the following types of habitats can be recognised: (Gerridae, Trepobatinae) are both inhabitants of estuaries and mangrove channels (Polhemus and Polhemus 1996; Andersen and Weir 1998) .
As already described above, species belonging to the two genera of marine Haloveliinae occupy distinctly different types of habitats. Xenobates spp. are confined to estuaries and mangrove swamps with tidal influence, whereas Halovelia spp. inhabit intertidal reef flats with coral rubble and blocks of coral. The last mentioned type of habitat also seems to be preferred by coral treaders, genus Hermatobates Hermatobatidae) (Polhemus 1982; Foster 1989) , although adults and larger nymphs frequently are captured on the nearshore sea surface, irrespective of tidal stage (Polhemus 1990) .
Individuals belonging to different genera and species are often caught together in the same type of habitat. In samples from estuaries and mangrove habitats, we found strong associations of Xenobates mangrove with Halobates herringi (7 samples), with Stenobates australicus ( Marine water striders are generally darker than their freshwater relatives, probably as a protection against UV-radiation in fully sun-exposed situations (Cheng et al. 1978) . Species of Halovelia living on exposed reef flats are generally darker than the mangrove-inhabiting Xenobates species. The oceanic species of Halobates (including immature stages) are darker than nearshore species which again have more limited pale colouration than mangroveinhabiting Halobates spp.
Marine water striders inhabiting coastal habitats have acquired behavioural adaptations to cope with the tidal cycle of water level changes. Species of Hermatobates and Halovelia live on reef flats where they can be found on the surface of tidal pools. At high tide they retreat to holes in blocks of coral or other porous rocks where they rest, surrounded by an air bubble, until the next low tide (Andersen 1989b; Foster 1989) . Distribution of marine water striders of Australia on an idealised transect through marine habitats.
